












Fig. S3. Simulated annealing composite omit maps indicate the quality of SFX data collected from isolated Cry3A crystals and processed by (A) cctbx.xfel and
(B) CrystFEL. The blue mesh represents 2mFo-DFc density contoured at 1.2 σ. The green mesh represents positive Fo-Fc density contoured at 3.2 σ. The sticks
represent the atomic models that were refined against the individual data sets. Overall, the 2mFo-DFc omit maps calculated from diffraction intensities ob-
tained by the two processing algorithms share a similar appearance and fit the models well. Evidence for the higher Wilson B-factor in the CrystFEL data is
subtle but noticeable in the smoother appearance near some side chains and missing carbonyl bumps. A red arrow pointed at a peak of positive difference
density (green) marks the location of a putative water molecule, which was not included in the model at the time of calculation of the simulated annealing
composite omit map. Interpretation of this positive density as a water molecule is supported by the peak’s spherical shape and its placement with respect to
three hydrogen bonding partners (backbone atoms of Leu299, Arg301, and His495, labeled). The fact that this level of detail can be observed in a 2.8-Å-
resolution map is evidence of the quality of data processing by both algorithms. After the putative waters were included in the models, simulated annealing
composite omit maps were again calculated using cctbx.xfel processed data (C) and CrystFEL processed data (D). Again, blue mesh represents 2mFo-DFc density
contoured at 1.2 σ, and green mesh represents positive Fo-Fc density contoured at 3.2 σ. Spherical 2mFo-DFc density covers the water molecule in C, validating
the water assignment for the cctbx.xfel processed data. However, the 2mFo-DFc density near the putative water molecule in D was weak and not spherical,
probably owing to the higher Wilson B-factor of the CrystFEL processed data. Therefore, these putative waters were not included in the CrystFEL-derived
model deposited in the PDB, even though there was clear evidence for their presence in simulated annealing Fo-Fc composite omit maps. Later, we found that if
sharpened by application of a -8.5 Å2 B-factor, a separate sphere of 2mFo-DFc simulated annealing composite omit density surrounding the water molecule
became apparent at the 1.2 σ level.
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Fig. S4. The difference in background scattering between diffraction patterns collected from whole cell and isolated crystals is small. (A) Virtual powder
pattern obtained from 645 diffraction patterns recorded from isolated crystals and indexed by cctbx.xfel software. The intensity value at each pixel in the
virtual powder pattern averaged among the 645 individual patterns. (B) The analogous virtual powder pattern obtained from 458 diffraction patterns (in-
dexed) recorded from whole cells. (C) Radial profiles comparing runs collected from isolated crystals (blue trace) and whole cells (red trace). The profiles were
scaled by the CCP4 program SCALEIT (1) using two scaling parameters: a constant and a resolution-dependent exponential (B-factor). The discrepancy between
traces appears insignificant throughout the resolution range, indicating that the scattering from cell components does not limit data quality. These two runs
lasted approximately the same time (5 min 24 s) and contain approximately the same number of indexed patterns. The sample flow rate for whole cells was
higher (30 μL/min) compared with that for isolated crystals (22 μL/min), suggesting that the diameter of the sample jet was larger for whole cells, but it does not
significantly increase the background scattering. (D) Isomorphous R-factor calculated between the radial profiles depicted in C. The variation in R-factor with
resolution is small, indicating that the scattering from cell components does not limit data quality.

1. Winn MD, et al. (2011) Overview of the CCP4 suite and current developments. Acta Crystallogr D Biol Crystallogr 67(Pt 4):235–242.
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Fig. S5. Plots of CC*, CCwork, and CCfree reveal no indication of overfitting in any of the four refinements conducted here. CC* is an estimate of the correlation
between the measured data and hypothetical noise-free signal (1). It is derived mathematically from CC1/2, which measures the correlation between two
randomly chosen halves of the unmerged data set. CCwork is the correlation between the measured structure factors in the working set and the corresponding
structure factors calculated from the model coordinates. If we had overfit the model, CCwork would be larger than CC* in the highest-resolution shell. It would
indicate that the model agrees better with the experimental data than the true signal does. In none of the four refinements do these statistics indicate
overfitting. Observation of a gap at high resolution between CCfree and CC* in the CrystFEL refinements suggests that there is signal in the CrystFEL-processed
data that is not accounted for in the CrystFEL-produced model. We speculate that this unaccounted signal might correspond to the ordered water molecules
that we were unable to include in CrystFEL-produced model due to the high Wilson B-factor.

1. Karplus PA, Diederichs K (2012) Linking crystallographic model and data quality. Science 336(6084):1030–1033.

Table S1. Comparison of data collection and refinement statistics for isolated Cry3A crystals and whole Bt cells at
CXI-LCLS processed with cctbx.xfel and CrystFEL to 2.9-Å resolution

Parameter Isolated crystals (cctbx.xfel) Isolated crystals (CrystFEL*) Whole cells (cctbx.xfel) Whole cells (CrystFEL*)

Measurements 5,404,411 10,746,964 4,383,931 11,084,440
Multiplicity 294.1 (1.9) 575.3 (438.6) 242.5 (1.3) 593.3 (569.0)
Unique reflections 18,312 18,635 17,360 18,635
Rsplit (%) 11.9 (62.6) 16.15 (36.18) 21.6 (90.6) 21.95 (47.60)
CC1/2 (%) 96.2 (20.1) 92.20 (71.81) 90.6 (13.6) 83.17 (39.78)
I/σ(I) 67.5 (2.2) 8.79 (1.11) 59.2 (2.3) 6.65 (0.71)

The statistics in this table offer a more straightforward comparison of data quality over those reported in Table 2 because the
number of images included for processing here was controlled to be the same for each sample (30,000 images each). The statistics
suggest that the data from isolated crystals are slightly better. The difference may be due to variation in liquid jet diameter, beam
transmission, or scattering from cell components present in the whole cell sample, but not the isolated crystal sample.
*The version of CrystFEL used for this analysis was 0.5.3a.
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